Diarrhea and enteritis caused by Chlamydia have been reported in spontaneous and experimental infections of calves.24 Chlamydia1 antibodies were demonstrated in a high proportion of pigs that did not have any signs of d i~e a s e .~ Chlamydia also has been isolated from the intestines of healthy pigs.' The association of Chlamydia with morphological lesions in the porcine intestine has not been reported.
. Ileal pseudomembranous enteritis. Bar = 50 pm. Fig. 2 . Ileal enterocytes containing Chlamydia (arrowheads); destruction and sloughing of infected enterocytes (arrows); bacteria (small arrows). Bar = 10 pm. Chlamydia sp. was identified morphologically in intestines of two of ten Salmonella-infected pigs (principals). Chlamydia were not seen in nine non-infected controls. Clinically, all principals showed mild diarrhea and slightly elevated white blood cell counts, but normal body temperatures. In the two Chlamydia-infected pigs reported here, macroscopic lesions were seen in ileum and cecum. The ileal wall showed extensive thickening; focally prominent fibrinous typhlitis and fibrin in the cecal contents were seen. Less severe lesions, similar to those reported by Wilcock,8 were seen in the other eight principals.
Pseudomembranous enteritis was seen with the light microscope in ileum, cecum, colon, and rectum ( Fig. l) . Pseudomembranous enteritis, more severe than in other principals (without Chlamydia), extended from ileum to cecum and colon, destroying enterocytes almost completely. In parts of the ileal and colonic mucosa, pseudomembranous enteritis was not apparent, but enterocytes were mostly irregular, low columnar to squamous. Enterocyte sloughing was seen regularly. The supranuclear cytoplasm of a high percentage of enterocytes in cecum, colon, and rectum contained large vacuoles, filled with round basophilic elements with a diameter of 0.5 to 1.0 pm (Figs. 2, 3) . Comparable elements did not appear in enterocytes of the small intestine. Basophilic round elements or lesions similar to those seen in Chlamydia-infected pigs were not seen in other principals or in controls not infected with S. typhimurium.
The ultrastructure of basophilic elements was compatible with the appearance of Chlamydia and its developmental forms as described elsewhere.' Chlamydial particles of varying size were found electron microscopically within cecal, colonic, and rectal enterocyte cytoplasmic vacuoles only. Structure of the agent varied from small, dense particles (250 to 450 nm) to reticulate bodies (60 to 1,500 nm) (Figs. 2,  4) . Prior to sloughing, Chlamydia-infected cells revealed mild to moderate degenerative changes, including loss of microvilli and dilation of rough and smooth endoplasmic reticulum.
Salmonella typhimurium was isolated from distal jejunum, ileum, cecum, colon, rectum, and most of the related lymph nodes of all principals, but not from non-infected controls.
Although Chlamydia has been isolated from healthy porcine intestine before,' this is the first electron microscopic report of the appearance of these agents, together with in-testinal lesions and disease, in pigs. Similar findings in calves have been reported.*-' The absence of reports on Chlamydia causing intestinal disease in pigs, and the coexistence with S. typhimurium, suggests a low intestinal pathogenicity of Chlamydia alone in pigs. The coexistence of Chlamydia and Salmonella at the enterocyte level might facilitate the destructive or invasive capacity of either one of the pathogens, thus enabling Chlamydia to invade enterocytes being altered by Salmonella, or enabling Salmonella to more easily destroy the enterocytes containing Chlamydia. The S. typhimurium strain used in these experiments caused mild, transient diarrhea in the first week post-inoculation. The coexistence of S. typhimurium and Chlamydia might have caused a severe and extensive pseudomembranous enteritis. Wilcock BP: Salmonellosis. In: Diseases of Swine, ed. Leman AD, 6th ed., pp. 508-520. Iowa State University Press, Ames, IA, 1986 Wilson MR, Plummer P: A survey of pig sera for the presence of antibodies to the psittacosis-lymphognuloma-venereum group of organisms. J Comp Pathol 76: 332-335, 1969 427-433, 1966 with a chlamydial agent Causing PolYarthritis Of lambs. Infect Immun 1:499-502, 1970 Doughri AM, Altera KP, Storz J, Eugster A K Electron microscopic tracing of pathogenetic events in intestinal chlamydial infections of newborn calves. Exp Mol Path01
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18: lO-17, 1973 Vet. Pathol. 24570-572 (1987) Neuroendocrine (Merkel) Cell Tumors of the Canine Oral Cavity L. 0. WHITELEY AND J. R. LEININGER Merkel cells occur in the epidermis of fish, amphibians, reptiles, birds, and mammals in close association with nerve ending^.^ They have also been reported in the oral mucosa of several mammalian s p e~i e s . *~~~~~' J~ They are part of the difise neuroendocrine cell system and are believed to function as mechanorecept~rs.~J~ Over the past 2 years, four cases of an unusual canine oral neoplasm have been presented to the surgical pathology service at the University of Minnesota College of Veterinary Medicine. Case 1 is an 8-year-old male Irish setter presented with two pedunculated, one-half centimeter masses in the oral mucosa, immediately posterior to the upper incisors. Case 2 is an 8-year-old male schnauzer cross, with a mass surrounding the right upper premolar and the first molar, with lysis of the surrounding bone. The third case is a 7-yearold male poodle with a tumor on both sides of the right lower last premolar. Case 4 is a 9-year-old female mastiff, with a pedunculated tumor on the lower lip.
Histologically, these tumors were characterized by densely packed sheets of round to polygonal cells, subdivided into packets by a fibrovascular stroma (Fig. 1) . Tumor cells had a tendency to palisade along this stroma. The stroma was prominent in all cases except case 1 (Fig. 2) . Tumor masses were located in the submucosal tissue and were well-circumscribed and closely associated with the overlying epithelium. Epithelium was ulcerated in case 4. Individual cells had a moderate amount of pale basophilic cytoplasm, with poorly defined borders. Nuclei were variably sized, oval, and had finely dispersed or coarsely clumped and marginated chromatin. There were one to two centrally placed nucleoli. Nuclear margins were occasionally convoluted with sharp indentations. Multinucleated tumor cells were also present (Figs.  1, 2) . Mitotic figures were variable in number, with only a few scattered ones in cases 1,2, and 4; with three to four per high-powered field in case 3. Gremelius argyrophilic stain showed scattered positive cells in each case. All cases were negative with Masson's argentailin, periodic acid-Schiff (PAS), and toluidine blue stains. Immunoperoxidase assays for
